Objective-To investigate the results of resuscitation of patients with cardiac arrest by ambulance staff with In the present study we report the results of all attempts to resuscitate people who had had a cardiac arrest by these staff from
electromechanical dissociation in 740 patients and ventricular fibrillation in 456 patients; overall 65 patients survived to be discharged from hospital. Sixty four of the 456 patients in whom ventricular fibrillation was the initial rhythm recorded, and 46 in whom ventricular fibrillation persisted after the ambulance staff arrived, survived. Only one of the 740 patients who initially had asystole or electromechanical dissociation survived. Factors associated with a greater chance of ventricular fibrillation occurring were: age less than 71, the arrest being witnessed by a bystander, resuscitation by a bystander, the arrest occurring in a public place, and a response time by the ambulance staff of less than six minutes. For patients found in ventricular fibrillation a shorterresponse time was associated with improved survival but resuscitation by a bystander was not. Additional skills learnt during extended training were used for 51 of the 65 patients who survived.
Conclusions-Ambulance staff with extended training can save the lives of patients with cardiac arrest due to fibrillation, though asystole and electromechanical dissociation have a poor prognosis and should perhaps receive little attention during extended training.
In the present study we report the results of all attempts to resuscitate people who had had a cardiac arrest by these staff from January 1987 to August 1989.
Patients and methods
The with other workers6 7 we found that resuscitation of patients with asystole and electromechanical dissociation seldom led to long term survival, although initial success and admission to hospital were not uncommon. The 690 cases of asystole and electromechanical dissociation that occurred before an ambulance arrived did not yield any survivors.
With these poor results for cardiac arrest not due to fibrillation it is worth assessing the factors associated with a greater chance of an arrest being due to ventricular fibrillation. Many of the factors that were positively associated-for example, the arrest being witnessed by a bystander, cardiopulmonary resuscitation by a bystander, and a short response time-may be related to a shorter total duration of the arrhythmia and some alleviation of its effects; with time many episodes of fibrillation may progress to asystole. As Tracheal intubation is an accepted part of modern neonatal intensive care. Although basically a safe procedure, it is not without complications.' Subglottic stenosis is the most serious of these with a reported incidence in one series of 2-6% in long term survivors of tracheal intubation.2 Reports have repeatedly drawn attention to the high incidence of subglottic stenosis after tracheal intubation with a Cole pattern shouldered tracheal tube.34 Despite these reports this tube is still widely used, particularly by non-anaesthetists.5
Case report A 14 day old male infant was referred to this hospital because of repeated failures at extubation at the referring hospital. The infant, weighing 1400 g at birth, had been delivered by emergency caesarean section at 37 weeks' gestation because of intrauterine growth retardation and a suspected diaphragmatic hernia. He needed resuscitation, and tracheal intubation had been performed one minute after delivery; he had then been transferred to the intensive care unit for further resuscitation and ventilation. A chest radiograph had not shown a diaphragmatic hernia. He had recovered and had been extubated when he was 26 hours old. Three hours subsequently, however, he had collapsed and had been reintubated and resuscitated. During the next 11 days three further trials of extubation had been attempted, dexamethasone being given on the last attempt to reduce glottic oedema. On each occasion he had collapsed, but between trials of extubation he had breathed well and maintained good arterial oxygen tensions. A Cole pattern tracheal tube had been used for each intubation.
Microlaryngoscopy and bronchoscopy were performed on the day after admission to this hospital. After induction of anaesthesia the child was reintubated. Slight posterior displacement of the larynx allowed the glottis to be seen clearly at laryngoscopy, and the shoulder of the oral Cole tube (size 3-O mm) was seen to be well through the glottis. This tube was removed to permit inspection of the glottis and was replaced with a 2 5 mm parallel sided nasotracheal tube. After completing the preparations for surgery the new tube was removed to permit microlaryngoscopy and bronchoscopy with a 2 5 mm Storz bronchoscope with assisted ventilation. The upper gum was severely ulcerated and grooved at the site of the shouldered tracheal tube, the vocal cords were barely identifiable, and there was severe glottic and subglottic damage with circumferential ulceration in the shape of the tube. The child subsequently needed an elective tracheostomy and may eventually require laryngotracheal reconstruction for established subglottic stenosis.
Discussion
This case illustrates the severe laryngeal damage that may follow the use of a Cole pattern shouldered tracheal tube. Cole introduced the shouldered tube to reduce resistance to airflow by restricting the narrowing to a short intratracheal portion.6 The shoulder, however, causes an abrupt transition from laminar to turbulent air flow and therefore actually increases resistance to air flow, thus removing the proposed advantage of its design.7 Its shape and relative stiffness make it easy to use and hence it enjoys considerable popularity and is commonly used by paediatricians for resuscitating newborn infants. If, however, a Cole tube is left in position for longer term airway management its wide shoulder may advance through the vocal cords to impact in the non-expansile cricoid region. Necroscopic findings and animal research have confirmed that ulceration and necrosis of the mucosa may then occur within hours, leading to the onset of subglottic stenosis. 2 These changes may also occur with parallel sided tracheal tubes, but damage may be minimised and possibly avoided altogether by paying careful attention to detail when selecting and using tracheal tubes. The correct sized tube must be chosen.8 Strong and Passay showed that half the tracheal tubes used in a series of patients in their unit were too large.' There should be a leak around the tube, as first suggested by Stocks, when pressure of25 cm H20 is applied to the breathing circuit.9 The tube must be the correct length, which should be calculated before intubation and confirmed afterwards by chest radiography.8 The intubation must be performed as smoothly as possible to avoid trauma to the mucosa. Adequately secure fixation must be achieved, the only way of ensuring this being to pass the tube nasotracheally and to attach it to the forehead using a Tunstall type connector. Orotracheal intubation
